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Mr. Louis M. Tozzi 
Branch 120 
Harry Diamond Laboratories 
Van Ness & Connecticutt Ave. 
Washington, D.C. 
Reference: Contract DAAG39-70-0053 
Subject: 	Final Report on Radio Propagation Experiment 
Dear Mr. Tozzi: 
The purpose of this letter is to provide you with a summary report of 
the events and data from the radio propagation experiment which was per-
formed at the Boca Raton, Florida, Field Site during September 1970. 
Attached to this letter are additional data from the field operation and 
investigations which followed. These data include: (1) a summary of re-
ceived-power-versus-range measurements; (2) distribution function plots of 
the received power for the radio frequencies and the radar return from the 
boat; (3) additional meteorological data together with some interpretation 
of it; and (4) auto- and cross-correlation plots of selected data runs. 
The actual periods of data acquisition included 3, 8, 10, 16, and 22 
September. The data which were obtained on the 3rd of September would 
appear to be inconsistent with later measurements. This is probably due 
to the difficulties encountered in obtaining good calibration data in this 
first operation, plus difficulties with the float and transmitter assembly. 
The care and control of the experiment were improved sufficiently by the 
tenth that the data from that date and the remainder of the operation were 
consistent and of reasonable quality; therefore, it is believed they are 
representative of the results that can be obtained with this type of 
experiment. 
Due to instrumentation difficulties, it was not until the 22nd that 
quality data were obtained on instrumentation magnetic tape. The tape re-
cordings that were made on the 22nd are of sufficient quality to allow 
computation of amplitude distributions, noncoherent spectral densities, 
and auto- and cross-correlation functions in the laboratory. 
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Various sea conditions were encountered during this month of opera- 
tion; however, the ability to make use of the higher seas was limited due 
to difficulties with the instrumentation boat and the floating package. 
As a consequence, only one day - the sixth - provided good data for high-
sea conditions. 
A review of the plots of received power versus range shows that all 
three of the principal radio frequencies exhibit very similiar range behavior. 
The consistency of shape of the range plots for all runs except those of 
3 September is remarkable. The range behavior is also consistent with that 
predicted by the methods developed by K. A. Norton [Attachment II, Refer-
ence 2]. The results do not exhibit any clear evidence of modification by 
the effects of either super-refraction or ducting. Several possibilities 
can be offered in explanation: (1) atmospheric conditions were such that 
the same propagation conditions existed during all measurement periods; 
(2) measurements were not made at ranges such that "ducting" would be a 
significant factor; or (3) the geometry of the experiment (i.e., antenna 
heights, surface conductivity, etc.) has made the results approximately 
independent of the range of conditions encountered during these measurements. 
The data at hand, together with the limited analyical studies which have 
been undertaken on this project, are insufficient to fully resolve the ques- 
tion of the influence of atmospheric propagation conditions on the basic 
communications problem which these experiments were designed to explore. 
The data available from this investigation do not answer all the ques- 
tions which were considered, but the results show that the stated goals of 
the communications problem can be met without requiring enhancement by duct- 
ing and that any of the frequencies choosen for this investigation can be 
used (based on signal strength versus range only). While the results of 
the experiments are adequate to demonstrate the practicality of using these 
frequencies and power levels to solve the basic communications problem, 
additional investigations would be necessary to determine, in detail, the 
effects of atmospheric propagation, precipitation, and surface roughness 
on the performance of the ultimate system. Refinements in instrumentation 
and repackaging of the transmitter would be important parts of such a 
future program. It would also be desirable to consider the possibility of 
using vehicles with higher mobility, such as helicopters or aircraft, for 
extending the operating envelope of future experiments. Also, since the 
range requirements can be met over the entire frequency band, the choice 
of operating frequency should be based on other considerations such as 
equipment reliability, direction finding, or frequency allocation. 
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We at Georgia Tech would like to extend our appreciation to the scien-
tific personnel at the Harry Diamond Laboratories who have participated in 
this program. Their interest and guidance have been valuable to the achieve-
ment of the goals of this program. Please let us know if we can be of any 
assistance in your future work. 
Yours truly. 
F. B. Dyer V 
Project Director 
Approved: 
,W R. M. GoodAan, Jr. 
Head, Sensor Systems Branch 
cc: Addressee (3) 
ONR Resident Representative 
Sensor Systems Branch 
Project Files 
GTRI Files 
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ATTACHMENT I 
Received Signal Strength Data 
From 22 September 1970 
The data assembled here were obtained simultaneously with those re-
corded by the personnel in the HDL Instrumentation Van. They are presented 
here in order to demonstrate the reproducibility of the measurements during 
this series of experiments and to provide supplemental information about 
the statistics of the received signals. 
Figures I-1 through 1-3 show the range behavior of the received signals 
on 22 September. The plots are of the median values listed in Table I; the 
limits which are shown are the 10 and 90 percent points of the normalized 
cummulative amplitude distributions which were computed for each data run. 
All data here were obtained by the use of the Fabri-Tek Model 1072 Signal 
Averager, which was configured for collection of voltage distributions. The 
data were obtained in 20-second intervals at a 10-Hz rate, and the resulting 
voltage distributions were calibrated in received signal strength in dBm by 
the use of a signal generator standard. The actual receiver output and line 
loss used for each data point are included in Table I. The summary in Table 
I includes both the 10-percent and 90-percent points on the distributions as 
well as the median in order to provide a comparison of the distribution widths 
at the various range points. Copies of the data logs and distributions are 
included, so that addition interpretations of the distributions may be under-
taken if desired. 
The data logs show that measurements were made also on the radar return 
(9400 MHz) from the instrumentation boat and of the received signal strength 
of the Citizen's Band communication system (27 MHz). These data were re-
corded in order to supplement the primary measurements with information for 
use in interpreting the results of the experiment in cases where unusual be-
havior might be observed. Review of the results indicates that these supple-
mentary data are generally consistent with the primary measurements, and thus 
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Figure I-1. Received power versus range at 30 MHz. 
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Figure 1-2. Received power versus range at 140 MHz. 
(22 September 1970) 
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Figure 1-3. Received power versus range at 412 MHz. 
(22 September 1970) 
TABLE I-1. SUMMARY OF MEASUREMENTS ON 22 SEPTEMBER 1970 
Frequency 
(MHz) 













30 1510 13 2.0 91.9 90.6 89.7 64 27.9 26.6 25.7 
30 1424 11 5.0 94.1 92.5 91.1 53 41.1 39.5 38.1 
30 1312 8 9.5 90.0 88.9 88.0 40 50.0 48.9 48.0 
30 1010 2 10.0 93.0 91.5 90.0 42 51.0 49.5 48.0 
30 1204 7 15:0 92.0 90.2 89.9 33 59.0 57.9 56.9 
140 1510 13 2;0 106.0 97.7 94.7 33 73.0 64.7 61.7 60 Hz Modulation on Signal 
140 1424 11 5.0 101.8 98.6 96.2 19 82.8 79.6 77.2 
140 1312 8 9.5 105.0 96.5 93.9 7 98.0 89.5 86.9 60 Hz Modulation on Signal 
140 1010 2 10.0 101.4 99.1 97.5 7 94.4 92.1 90.5 
140 1204 7 15.0 104.8 102.1 100.6 0 104.8 102.1 100.6 
412 1510 13 2.0 130.0 124.7 120.6 66 64.0 58.7 54.6 
412 1424 11 5.0 125.8 121.9 119.9 43 82.8 78.9 76.9 
412 1312 8 9.5 127.0 122.9 120.3 30 97.0 92.9 90.3 
412 . 1010 2 10.0 126.3 123.0 120.4 31 95.3 92.0 89.4 
412 1204 7 15.0 128.0 123.6 121.2 18 110.0 105.6 103.2 
*Measurements refer to values obtained from the cumulative probability distributions which were computed. 
TABLE 1-2. SUMMARY OF EVENTS ON 22 SEPTEMBER 1970. 





day 	mo. yr. 
A 	30 MHz Rec. 	 D. 	C B Rec. 1 All sampled at 10 KHz for 20 sec. 
except X-Band. X-Band 10 Hz for 
80 sec. B 	140 MHz Rec. 	 E. 	X-Band Rapid HH 
C 	412 MHz Rec. 











-30 dbm to noise in 10 db steps • 
Weather at 10 mi: 	Sea 8 to 10 ft 
Wind NE 15 to 18 K 
Freq. 	412 MHz 	140 MHz 	30 MHz 
line 	31 db 	7 db 	42 db 
Atten. 
Signal 	-71 dbm 	-73 dbm 	-50 dbm 
Gen. 

























' 	-122 	-93 	-92 
Weather on shore: 	Sea 4 ft 
Wind ENE 13 
Mesh Corner, E C B 
Mesh Corner, E C B 







TABLE I-2. SUMMARY OF EVENTS ON 22 SEPTEMBER 1970 (Continued). 




day 	mo. 	yr. 
A 	30 MHz Rec. 	 D. 	C B Rec. 	0 All sampled at 10 KHz for 20 sec. 
except X-Band. X-Band 10 Hz for 
80 sec. B 	140 MHz Rec. 	 E. 	X-Band Rapid HH 
C 	412 MHz Rec. 
Run Begin End Range Az. Target 
Channel 
















Freq. 	412 MHz 	140 MHz 	30 MHz 
Line 	18 db 	0 db 	33 db 
At ten. 
Signal 	-85 dbm 	-84 dbm 	-58 dbm 
Gen. 
Pad 	20 db 	20 db 	--- 
-123 	-104 	-91 
Freq. 	412 MHz 	140 MHz 	30 MHz 
Line 	30 db 	7 db 	40 db 
At ten. 
Signal 	-36 dbm* 	-72 dbm 	-52 dbm 
Gen. 
Pad 	-20 db 	-20 db 	--- 
-85* 	-99 	 -92 
* -36 dbm must be error in initial reading, 
Checked calibration at 412 MHz 30 db in 
line, results -72 dbm. 	This gives a 





TABLE 1-2. SUMMARY OF EVENTS ON 22 SEPTEMBER 1970 (Continued). 




day mo. 	yr. 
30 MHz Rec. 	 D. 	C B Rec. 	
,, 
All sampled at 10 KHz for 20 sec. 
except X-Band. X-Band 10 Hz for 
80 sec. B 	140 MHz Rec. 	 E. 	X-Band Rapid HH 
C 	412 MHz Rec. 
Run Begin End Range Az. Target 
Channel 





D C B Radio  
Mesh Corner, E C B Fabritek sample 
Mesh Corner, J C B 	rate 10 KHz 
Freq. 	412 MHz 	140 MHz 	30 MHz 
Line 	43 db 	19 db 	53 db 
Atten. 
Signal 	-60 dbm 	-60 dbm 	-38 dbm 
Gen. 
Pad 	20 db 	20 db 	--- 
-123 	- 99 	 - 91 
C B Radio 
TABLE 1-2. SUMMARY OF EVENTS ON 22 SEPTEMBER 1970 (Continued). 




day mo. yr. 
A 	30 MHz Rec. 	 D. 	C B Rec. 	
) All sampled at 10 KHz for 20 sec. 
except X-Band. X-Band 10 Hz for 
80 sec. B 	140 MHz Rec. 	 E. X-Band Rapid HH 
C 	412 MHz Rec. 
Run Begin End Range 


















Q4 	  
Freq. 	412 MHz 	140 MHz 	' 30 MHz 
Line 	66 db 	33 db 	64 db 
Atten. 
Signal 	-37 dbm 	-47 dbm 	-27 dbm 
Gen. 





C B Calibration 
END 07 
-123 	-100 	-91 
C B Radio 
1. Transmitter antennas at sea level. 
2. Receiving antennas at 56 feet above 
mean water. 
3. Receiving antenna gains: 
30 MHz - 10 dB (nominal) 
140 MHz - 10 dB (nominal) 
412 MHz - 20 dB (nominal) 
4. Radiated power: 
30 MHz - 15 watts 
140 MHz - 2.25 watts 





































P 2 2 1970 
 
1-e3 
3o YAP 1- 
 
0- 41 	P 	1.AI,, 

































/ 	004-2- 1-12 







































IP 2 ? 1370 
id, -2— 	 ') 0 
•-f t- 















Channel Number 0 


































[P. 2 2 197,r,' 1:} 






















11 ? 3 

































































22 '1370 IL 7 /t/0 
0 t a 
      
1. 0 



















0 . 0 
      
   
256 




































i s u IS ill 11,', 













































3o ill H 
41 Pit 
Oilm 1 .G. 
I-17 













     
             
             
             
             
             
             
              
              
              
 
0 
            
             


















































































































gt 	Q 	J 
4(.-_ 	a c— .4 	,x 
• 
I 	 I s 
re  
'71 1-- c m- I 
3o n tS t 
P 	. 	_9 
 .C•Le— C14.1,••• 
.1 )•,_)t 
1-19 





































0. 	 3 ° 	c 
J A %In.. 
-sr nil'', 1-20 
            
            
















             
             
             
             
             
              
 
0 
            
             





	 a if 
p /1 In An.- 
     





    
0 
   
0.0 
   
     



































m g  h NZ. 
Oit 
- 6o PlIP-1 
to PA PS 
1-21 
























2 2 1970 I 
0 MHZ- 
































































   
     
 
 














1 r 1 
pi /3 
3, /pit_ 6.-1 
eLl P 0 
1)0?,. 
1 - 2 3 
0 
Channel Number 0 
256 
P4 /3 
3 	n1 t 











































































e 33  iz: 	13 13 	is./1.,..-- 









Il / L— 19 NI— 
id 
4:1. 	r> 	
• 3 1 Dahi S.G. 
cc Kg P13 Ifrt%--. 




















0 Channel Number 256 
#13 
41'2- hil-1 7-- 
—6G I-1 /1--. 




































   























14/ 	s--11 , 	SEP 2 2 1870 
to 0 9 j) 
► —• 





SEP 2 2 1970 1-‘- 	° 
C 13 
o • 0 
, 	
-' ▪ , 
• , 	 , 
        
        
       
       
       
       
       
       
      
256 Channel Number 
    
s•Ell 2 	0 
	 6- 1 t cv-1 
1-28 
































   
0 . 0 
 
    
256 
Channel Number 
SEP ? 2 1970 
	 I:Cc"'x 13—.4 7._ se_ri 
    
1.0 
 





























   
0 . 0 
     
Channel Number 
	 256 
SEP 2 2 1970 





































































0 256 Channel Number 
















Channel Numb er 
256 
Final Report on 
Contract DAAG39-70-0053 





The data assembled here are provided as partial documentation of the 
atmospheric propagation conditions during the series of experiments con-
ducted at Boca Raton, Florida, in September 1970. The Bibliography is 
intended to provide a guide to some of the more applicable literature. 
The data consist of twice-daily radiosonde readings obtained by the 
National Weather Service at Miami International Airport, daily weather 
summaries (both local and Weather Service, and graphs of refractivity data 
from the radiosonde flights. Detailed near-surface data are not currently 
available for the September period; however, efforts are still underway 
to obtain additional information. 
Since the index of refraction of air is primarily a function of total 
pressure, temperature, and partial pressure of water vapor in the air, it 
is convenient to make use of an empirical relation for the index of refract-
ion, n, in terms of these quantities in order to investigate the effects of 
refraction on radio propagation. A suitable empirical relation is (Refer-
ence 26) 
n = 1 + (77.6 y + 3.73 x 105 e2 ) x 10 -6 , 
T 
where P is the total pressure in millibars, e is the partial pressure of 
water vapor in millibars, and T is the absolute temperature in degrees Kelvin. 
Although the second and third terms contribute only a few hundred parts 
per million to the refractive index, it is the variation of these terms with 
heights which brings about the "bending" of the radio waves. Thus, it is 
useful to define a quantity N, the refractivity, which is related to n by 
or 
N = (n-1) x 10
6 
, 
N = 77.6 y + 3.73 x 10 5 	. 
(1) 
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A number of variants to N have been used for various practical appli-
cations (Reference 26). One form of modified refractive index which has 




+ 0.048 h , 	 (4) 
where N
h 
is the value of refractivity at any height h in feet. When the 
M-gradient is zero, the ray curvature is zero in the flat-earth case. This 
is another way of saying that when the N-gradient is minus 48 units per 1000 
feet, the ray has the same curvature as the earth. 









and h are as defined above. This modification is used to illustrate 
departures from a "standard" atmosphere, and this is a logical consequence of 
the four-thirds earth radius concept of the standard atmosphere definition. 
The radiosonde data of Table II-1 were reduced to N-units by the use 
of Equation 3 and tables from the Handbook of Chemistry and Physics (Chemical 
Rubber Corporation, Edition 49, 1968) and the Smithsonian Meteorological  
Tables, Sixth Revised Edition, Robert J. List (Publication 4014, Smithsonian 
Institution, Washington, D.C.). The data are plotted in Figures II-1A, 11-2, 
and 11-3 as M-units in order to explore the possibility of ducting levels 
(i.e., vertical lines). The graph in Figure 11-4 is reproduced from Reference 
26 and makes use of B-units. The lines shown in Figure 11-1B are presented 
as graphical aids to the interpretation of the radiosonde data in the other 
figures. The labels on the lines of Figure II-1B show the effective earth 
radii which would result from M-profiles of the indicated slopes. These slopes 
should be interpreted as showing a general trend rather than an actual height 
dependence of M. 
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The M-profiles shown in Figures II-1A, 11-2, and 11-3 are believed 
to be generally descriptive of the elevated atmospheric conditions which 
actually existed at the Boca Raton Field Site during the measurement period. 
The surface point, however, probably does not accurately represent the 
surface conditions at the Field Site, since these data were taken inland 
near the Miami airport. Inspection of Figure 11-4 shows that the region 
of interest extends to heights of several hundred meters; thus, more infor-
mation is needed to actually define the near-surface refractivity. The data 
in Table 11-2 are included to provide some information about the air-water 
interface which may be of value in defining the lower region. Reference 26 
provides an approach to defining the height and strength of the surface evapor-
ation layer from knowledge of air-water temperature difference and wind speed. 
Another possibility would be to refine the surface point of the M-profiles with 
the aid of the data of Table 11-2. Neither of these approaches has been in-
vestigated. 
II-4 
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5. "Modified" Refractivity (4) 
Figure II-1. Modified refractivity versus height for 3 September and for several 
assumed effective earth radii. 
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B. B. Modified Refractivity (M) 
Figure 11-2. Modified refractivity versus height for 8 and 10 September. 
2 September 1970 
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Figure 11-4. Limits for trapping as a function of layer thick-
ness and intensity. (from Reference 26, page 163) 
WEATHER 
DATA SUMMARIES 
FOR SELECTED DAYS 
IN SEPTEMBER 1970 











( ° C) 
REFRACTIVITY 
(N Units) 
3 Sept. 	70, 	0615 EST 0 1017 27.2 --- 2.2 386.7 
155 1000 27.2 --- 4.0 365.8 
--- 947 22.4 --- 1.5 351.1 
--- 931 22.4 _-- 9.0 285.4 
1571 850 17.4 --- 5.0 275.6 
3 Sept. 	70, 	1815 EST 0 1017 28.8 --- 4.9 367.7 
150 1000 26.2 ___ 4.4 354.9 
--- 968 23.8 --- 2.2 417.8 
--- 948 23.8 ___ 9.0 291.2 
1563 850 17.6 5.6 272.3 
8 Sept. 	70, 0615 EST 0 1013 25.0 --- 3.6 360.1 
121 1000 26.0 --- 3.0 367.7 
--- 937 21.6 --- 0.9 349.7 
--- 925 21.6 ___ 4.9 312.2 
1555 850 16.8 --- 3.3 285.1 
8 Sept. 70, 1815 EST 0 1013 29.4 --- 4.4 375.9 
119 1000 27.0 --- 5.0 353.7 
--- 949 23.0 --- 1.9 349.0 
1535 850 16.8 --- 4.8 276.2 
10 Sept. 	70, 0615 EST 0 1017 27.8 --- 5.0 347.8 
150 1000 26.6 --- 3.2 351.0 
--- 934 21.2 --- 1.9 326.2 
--- 909 21.2 --- 7.0 280.5 
1567 850 17.0 --- 5.0 262.3 











( ° C) 
REFRACTIVITY 
(N Units) 
10 Sept. 	70, 	1815 EST 0 1017 29.4 --- 6.0 347.6 
150 1000 27.4 --- 4.9 343.6 
--- 949 23.0 --- 1.5 337.1 
--- 927 21.4 --- 5.6 299.2 
1567 850 18.2 --- 5.7 262.8 
15 Sept. 	70, 	0615 EST 0 1015 26.1 23.6 ___ 298.5 
136 1000 26.1 24.4 --- 386.3 
1551 850 17.2 14.6 ...... 300.6 
15 Sept. 70, 1815 EST 0 1015 25.6 24.0 __.. 388.0 
133 1000 24.7 23.0 ___ 378.2 
430 967 24.5 21.9 --- 361.5 
1548 850 16.5 14.5 --- 301.0 
16 Sept. 	70, 	0615 EST 0 1018 26.7 24.5 --- 390.2 
159 1000 26.5 22.5 --- 371.0 
830 925 20.5 17.3 --- 328.7 
1578- 850 17.3 10.7 --- 283.2 
16 Sept. 70, 1815 EST 0 1017 27.8 25.6 --- 396.1 
157 1000 26.9 23.5 --- 378.7 
1060 902 • 20.3 15.7 --- 358.9 
1576 850 17.7 12.8 --- 292.0 
17 Sept. 	70, 	0615 EST 0 1017 26.1 25.1 ___ 395.0 
157 1000 26.6 25.4 -_.. 391.6 
1090 899 19.0 18.5 __.. 330.5 
1340 873 17.9 12.5 --- 295.2 
1569 850 16.5 13.2 ___ 294.8 











( ° C) 
REFRACTIVITY 
(N Units) 
10 Sept. 	70, 	1815 EST 0 1017 29.4 --- 6.0 347.6 
150 1000 27.4 --- 4.9 343.6 
--- 949 23.0 --- 1.5 337.1 
--- 927 21.4 --- 5.6 299.2 
1567 850 18.2 --- 5.7 262.8 
15 Sept. 	70, 0615 EST 0 1015 26.1 23.6 --- 298.5 
136 1000 26.1 24.4 --- 386.3 
1551 850 17.2 14.6 --- 300.6 
15 Sept. 	70, 	1815 EST 0 1015 25.6 24.0 --- 388.0 
133 1000 24.7 23.0 --- 378.2 
430 967 24.5 21.9 --- 361.5 
1548 850 16.5 14.5 --- 301.0 
16 Sept. 70, 0615 EST 0 1018 26.7 24.5 --- 390.2 
159 1000 26.5 22.5 --- 371.0 
830 925 20.5 17.3 --- 328.7 
1578- 850 17.3 10.7 --- 283.2 
16 Sept. 70, 1815 EST 0 1017 27.8 25.6 ...- 396.1 
157 1000 26.9 23.5 --- 378.7 
1060 902 • 20.3 15.7 --- 358.9 
1576 850 17.7 12.8 --- 292.0 
17 Sept. 	70, 0615 EST 0 1017 26.1 25.1 --- 395.0 
157 1000 26.6 25.4 --- 391.6 
1090 899 19.0 18.5 --- 330.5 
1340 873 17.9 12.5 --- 295.2 
1569 850 16.5 13.2 --- 294.8 











( ° C) 
REFRACTIVITY 
(N Units) 
22 Sept. 	70, 	1815 EST 0 1014 28.9 23.3 --- 376.5 
123 1000 26.8 24.5 --- 385.5 
790 927 21.5 21.3 --- 351.5 
1538 850 17.5 15.4 --- 303.3 
23 Sept. 	70, 0615 EST 0 1014 25.0 24.5 --- 392.2 
129 1000 26.6 23.6 --- 379.2 
700 938 20.5 19.5 --- 345.1 
1080 898 20.0 12.2 --- 341.8 
1545 850 17.7 6.0 --- 266.4 
11-15 
TABLE 11-2. AIR-WATER TEMPERATURES 









TEMPERATURE ( °F) 
2 Sept. 81 86 84 88 
3 Sept. 82 87 85 88 
4 Sept. 80 88 84 88 
7 	Sept. 81 87 84 87 
8 Sept. 79 88 84 89 
9 Sept. 79 86 83 88 
10 Sept. 81 87 84 88 
11 Sept. 80 86 83 90 
15 Sept. 73 83 78 85 
16 Sept. 80 85 83 85 
17 Sept. 73 85 79 85 
21 Sept. 73 84 79 85 
22 Sept. 74 85 80 85 
23 Sept. 79 85 82 85 
*Measured at 3 P.M. EST. 
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FORECAST WEARIER MAP FOR TUES. 11.M. SEPT. 1 	I c010 
6. f. 	 1 1.• 	1 
Rains Bring Flash Flood Threat to Mid-South • ; t . 'j • 	, . , 	 . 	
•1 
el l r 	 • 
SMALL BOAT: Atlantic  
coastal waters — easterly 
winds 15 knots with seas 4 
to 5 feet, both decreasing. 
Inland waters choppy but 
decreasing. Keys south-
w a r d through Florida 
Straits — enutcrly winds 
15 knots with seas 4 to 5 
feet, briefly higher near . 
showers. Gulf coast — 
cast winds 10 to 15 knots 
and seas 2 to 3 feet north; 
easterly winds 15 knots 
and seas 3 to 'I feet south 
portion. 
MIDDLE WEST COAST AND NAPLES 
APE AS: Pair inrodoh fp•swrow with 
1.• c. - 1;.:e 01 althrer., shcaers. 
Alit e 	 ••• 	 in • :e n• 	 10 -.. Lows 




 La' g, y ca irns 10 T.D.!, 
Perrn•ing 	 10010,0v. Rain 
Y 33 Pet cent. 
LAKE OKEECHOBEE AND INDIAN 
RIVER — BPLV ARO AREAS: Fair 
lthsagh lemorro 010 a,01.1 chance 
of allerrodn shoarrs. su
0
m, •n the 
90s L.  in the 770. h'o'le/ easterly 
winds 10 m o.n. Rain 0•0,3billly 20 
Per cent. 
BROwARD — PALM BEACH A110 KEYS 
AREAS: F,,r to owl, 	 guoush 
th— crrsa 'MINI a t.1,1 C1 	 01 al. 
Hig is cr.,' SO. Lows 
. 	 the r .sh 	 y worts 10 to 
30 p ,,n 0,00 	1,:y 22 	 cent,n 
33 per cf., ill trio Keys. 
FLORIDA: Mcsny IdIr e.cu , or al :how. 
ealrerne ,0,11 porno 000 Keys. 
01,1',5 03 10 91; lc., naar N souilL 
70: b , torrid 01010014 
10,01, 	r.,,v• 	 (.1000V ./10 
tnnNtrs 0,er of south and 
11111e lernpera Nu change. 
FLORIDA 	EXTENDED 	OUTLOOK: 
Thursday through Saturd lo; RarllY 
c 1 eucy wan a low showers Interior 
sechons Thursday and over extreme 
south portions Friday and SolordaY. 
No immoral,' lemoeratura changes. 
Af terhoon highs is Is 95. Lows mainly 
In the NS. 
pi Valley and along the 
Ohio River. In portions of 
Missouri and Kentucky 
flash flooding was predict-
ed because of the rain. 
The southern Plains also 
were hit with heavy thun-
derstorms Fort Worth, 
Tex., was swamped with 
more than two inches Of 
rain in one hour. A funnel 
cloud was observed north- 
cast of Beaumont, Tex. 
But the windiest condi-
tions during thunder-
.storms were recorded at 
• scattered cities in the 
mountains of the West. 
Winds of 52 miles an hour 
ripped through Prescott, 
Ariz., and a 40-mile-an-
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Ciewisten 	 90 
Daytooa BO. 	90 
F I. Laud. 	 79 
Ft. 	Meyers 	90 
Galnesviiie 	 95 
Homestead 	 79 
Islarnorada 	 91 
Jacksonville 	90 
Key West 	 U 
Lakeland 	 91 
NaaleS 94 
00010 	 95 
Pensacola 	 59 
TatIkhassee 	 94 
Vero Bedell 	 90 
W. P. Bch. 	 BB 
SOUTH 
Asheville 	 90 
Atlanta 95 
Birmingham 	97 
Charleston 	 16 
Elmrlolle 	 95 
J•sen, Miss. 	 92 
Lithe Pock 	 92 
Lonisviile 	 06 
Memphis e2 
New Orleans 	89 
92 
Richmond 	 15 
EAST 
Albany, N.Y. 	73 
80100/1 	 80 
Burial° 6B 
New York 	 79 
Philadelphia 	 81 
Pittsburgh 	 n 


























































II 	81 	 04 	Miami 
MIDWEST 
Chicago 	 16 	64 
Cincinnati 	 05 	70 
Cleveland 	 61 	62 
C010011005 	 76 	67 
Des MaineS 	 02 	60 
De'rnit 	 76 	51 
Duluth 74 	33 
inch -1 , 010011S 	LI 	72 
Nan,. Cily 	 12 	71 
tailwaukeo 	 68 	56 
re:pls.-SI. P. 	 73 	50 
Omaha 	 84 	57 
SI. Louis tat 	72 
WEST 
Albuquerque 	07 	67 
0 , 1 ,1 1 000 	 06 	44 
010 , n1 1/111, 	 15 	BO 
Denver 	 18 	53 
Ft. Worlh 	 92 	73 
Houston 61 	75 
LAS Vegas 	 104 	75 
Los Angeles 	 84 	64 
Okla. City 	 93 	61 
Phoenix 	 109 	P.2 
Salt L. City 	 92 	69 
San Antonio 	 95 	76 
San Diego 	 74 	64 
S. Francisco 	60 	SI 
































• H 	L Prod/ 
06 	a7 	 ... 
• 
Copenhagan 
Dv131.n 	 63 
Geneva 73 
help KOns 	 SI 




Asoscow 	 72 
Now 01101 16 
Nice 
0010 	 61 
Paris 75 
Rome 	 71 
isson at 
Sofia 	 71 5 ,  0/9 
	 73 
Syarr 	 SS 
IA Tel yo  
Tokyo 	 79 
Turns If 
Vienna 
Warsaw 	 73 
PAN AMERICAN 
acany1C0 
Baroades 	 a? 
Bermuda as 
Bogota 	 61 
Cu , laCan 90 
Havana 	 As 
Hormnsill0 	 1116 
kinailan 
Los 010001 	 let 
01.11a1100 91 
me. :co City 	 71 
MonterraY 14 
 Nassau 
San Juan P.R. 	 117 
• KIIIS 
Vara Crop 
Local, National, World 
Temperatures 
GREATER MIAMI 
• Heavy rains and high 
• winds accompanied a few 
• thunderstorms across the 
nation. Much Of the heavi-
est rains were concentrat-
ed in the middle Mississip- 
FORECAST WEATEER MAP FOR WED. A.M. SEPT. 2 ) 	70 
... ,, 
moo, 1. 	 
Phases of the Moon 
17:39 	 ■ ...0, 	oonrise Today 
P 7:10 'mull] 	 '))loonaet Today 





Some Cooling Expected Over Much of Nation 
. SMALL BOATS: inland w -
ten: along the southeast 
Florida coast. including 
Biscayne and Florida ha . s 
— eastelly winds 10-15 
limits with a light to mod-
erate chop on the waters. 
Over the Guif coastal wa-
ters — easterly winds 10 
!snots. 	muting 	onshore 
during the afternoon. Seas 
2-3 feet. Os or the Atlantic 
coastal waters Irvin Cone 
hennedy to Jupiter Light 
— yin Wale mostly east 
winds 10 knots with seas 
2.3 fi.sit. 
MIDDLE WEST COAST AND BR EVARD 
AR I. A$ - • 	Generally 	la.r 	eliriwrov 
• 1 dortday witha 	 Sh•eaers. 
Law 73 To 75 Allveriv, nions 9:a la 95. 
Variable winos 10 	P.C. 
NAPLES AND LAKE OKEECHOBEE 
ARIAS — Gri 	 threu4h 
nc.- ... a y won e 	 r.il chance of el- 
re , ne, shun , rs. Luv in Inc erid 701. 
Ai nrrin ni . v.; in 95. Moo., ease 
, ids 10 rn.k.h. Pa n p.oriabilitY 
Our Cent. 
FLORIDA , EXTENDED OUTLOOK 
riley Ihemoh Sunday: Panty cinnely 
• w 011  w•Ortle scattered mainly all,- 
noon and evening thundershowers. Al. 
ternenn highs sa 55 93. Overnight lawn 
mainly In he 700. 
BROWA RD, PALM BEACH AND KEYS 
AREAS — Partly c.ridely thirc,b 
ch.,..c of 
Lon 7, to 13. A firrnniel 1•Lihs Rs to R3. 
E win,. Iv To 15 m.p.h. Rain 
.• 	nbacii ley 30 cire cent. 
FLORIDA — Groorallv lair. wills a few 
show., in enr r en, savhern nor. 
li en ar d ovc e— , ic/ Inc [..- 
ime nor:Bern port
Shrin 
 icn. 	 1.1s In the 
/Cs i 	Bee no , In Arne VI 15 Re tt.e 
sn,11.
n 
 5:151 !on, (Ti 75 nArIn and near 
LOalong the soulearecl coos! and 
Keys. 
Scattered thundershow-
ers rumhled this afternoon 
in all but the Pacific Coast 
states and in the north-
eastern quarter of the na-
t on and some of these 
storms were severe. Tem- 
peratures were high over 
much of the United 
States. particularly in the 
northern Plains region and 
the 	Southwest. 	Cooler 
temperatures prevailed in 
the Northeast. The nation- 
al weather forecast: Cool 
weather will continue in 
---• • •-•- _ • 
the northeastern slates 
	
teau region. Fair skies will 
and in the Pacific North- 
	
be the rule, but some 
west, and cooler air is 
	
thundershowers will be 
likely from the northern 
	
scattered from the Appa- 
Plains to the southern pla- lachians to the Rockies. 








Clewislon 	 90 
Clewiston 	 90 
Daytona Bch 	94 
Fl. Laud. 	 90 
Ff. Myers 	 el 
Gainesville 	 95 
Homestead 	 90 
Islainorad 	 el 
Jacksonville 	 ,s 
Key West 	 87 
Lakeland 	 91 
Na isles 95 
Ocala 	 97 
Orlando 	 95 
Pensacola 	 9I 
Sarasota 94 
51. Pete. 	 93 
Tallahassee 	 es 
Tampa 	 ea 
Vero Beach 	 el 
W.P. Bch 	 ee 
SOUTII 
Asheville 	 137 
Atlanta 
Birminnham 	91 
Charleston 	 93 
Charlotte 	 90 
Little Rock 	 97 
New Britain 	17 
Raleigh 	 84 
Richmond 	 14 
EAST 












































11 	L larttle 	 L Prod, 
sr 	77 	 le 	North Miami Beach 	 93 	7, 	... 
17 	SO 	 11 	Souls Miami 	 70 	74 	13 
16 	75 	11 
Sulfate 	 70 	51 	 FOREIGN 
New York 	 75 	57 
Phoadelphi• 	74 Clly 
Piltscuesh 	 72 	4? 	 Aberdeen 	 61 
Waslan310n 	 t 	 64 Auckland 37 
Beriin 	 71 
en mineharel 
Casablanca 	 7, 
	
MIDWEST 	Copenhegen 61 
Dbblin 	 Sr 
Chleaen 	 70 	 '3 	C,neva 73 
Colcianall 	 90 	is Hsan Kent 
Cleveland 	 70 	42 	 L ■ st,cm 	 SI 
Colconous 	 74 	53 61 
Des Moines 67 	 madrql 
Delloil 	 76 	43 73 
75 	44. 	 03 	o, Ou'iiln 
Cots 	 69 New Deihl Kant
90 	75 	 Nice 	 77 an‘as o ne 
	71 00 , 0 83 
Mob, •St. P. 	 71 	 64 
ant 	 ,4 Ron, 	 7 , 
Si. Louis 	 83 	4 	Saisen 82 
S u  
WEST 	Stockholm 	 71 
Tel Av., 16 
Tokyo 
Besenarck 	 55 	 • 	VY• rsaw 
Br orensvine 	 93 	/7 
Denver 	
ti; 	PAN AMERICAN 
Ft. Wenn 	12 	71 	 1 08 j dr onu , o 
Hoi,ren 76 	71 	 2 02 	Havana 	 18 
Las Venal 	 101 . 	Herrnosdle 	 19 
Los An•eles 	 8 4 	94 	 Knin• Inn 90 
Oki, Gay 	• 	 17 . 	 I lov m a ch', 
	 If 
phoenea 	 159 	Al 	 Mae 	tun 
San L. City 	 41 	e) 	 .. 	 I 	Mrvico City 	 77 
San Antonio 	 86 	75 	 . 	Monterrey 1.4 
San Diego 	 75 	65 	 . 	 I Saran 	 1 
S. Francisco 	 41 	52 SI Kills IA 
5,81.111 	67 	sa Vera Crut 	 r1 
.. FORECAST WEATHER MAP FOR THURS. A.M. SEPT.3 I (1') 
r-77-7777-77-7. • , 
SMALL BOATS: Over the 
Atlantic coastal waters 
from Jupiter Light to Key 
Largo and eastward thru 
the western Bahamas —
easterly winds 10 to occa-
sionally 15 knots with seas 
2.3 feet. Inland waters 
along the southeastern 
Florida coast including 
Biscayne and Florida hays 
— easterly winds 10 to oc-
casionally 15 knots during 
t he afternoon. W.i crs will 
have only a light chop. 
Over the gulf coastal wa-
ters north of Florida Bay 
In Cedar Gay — variable 
winds 10 knots becoming 
onshore during the after-
noon. Seas 2 fret. 
MIDDLE WEST COAST AND NAPLES 
AREAS, L., 	 1.1 161r (0. 
rrnmaw nut chance 01 an oho, 
non rwr.crw.n..er. Low h no,. in 
The
o 
 7M. .Aii,.••,1 n.ins 93 lo 96. 
Varian, ...nos io m p.li folly rncar 
Rain proc,eihly 30 
LAKE I OKEECHOBEE AND INDIAN 
RIVER BRE VAAD AREAS: Gtnmally 
,,111 only A 
shq. 0.1,1 or (ion ,
. , 
 ry. Lew Icn , oni 
77 Is 16. 41,In 	 I ,. io Inn low 
VA . P•l., 	 P3, n n bcccin. 
eaDm.v .1. 1 , 0 aflei m.o.. Rain 
15330WAQD PALM BEACH AND KEYS 
AREAS' Pa. 11y 1.1,10 Ihrvvnh lo , - , o 
rn ince or 	 shower. 
L. , 	175 M 83 ANeritco. 1. 11 0 
ner 0.. Eac•rrly wino 	
m
s 10 to O a CCA• 
1.1,1, 15 ni.p I, Rain Prooply 30 
PO' rent. 
FLORIDA: Goner ally lanr, wilt, 	 chance 
• almrndon Incird.m.,,e.ers. H.6 0090. 
Lo , s 	 rri.,cilv 	 Inc 70c, 
hear 60 .n the soutnecil oar! ot the 
il Ia. 
FLORIDA EXTENDED OUTLOOK: Sat• 
010.50 Imouon Monnay: Partly ClooeY 
▪ ww.ley Dotter.. rnalnly al ler- 
noon And even.ng Inundersnowers. Al. 
lernr,on h;cns 83 10 95. Ovarmcnt 10.1 
marely In the 905. 
Rains Causing Flooding in Texas, Okluhoyna 
the last 24-36 h ou r s in 
	
South Dakota to Louisi- 
	
Plains to the interior sec- 	cast: Sunny weather is in 
litany parts of the region. 	ana, and in the northern tions of the Pacific states. 	store for much of the na- 
Scattered showers and lo• Great Lakes and the 
	
A large cool air system tion. Scattered mainly af- 
cally heavy thundershow- 
	
Southeast. The weather 
	
also brought and pleasant 
	
ternoon 	thundershowers 
ers also occurred from remained sunny, warm conditions to the North- 	are expected from the 
Minnesota and eastern 
	
and dry from the high 
	
east. The national fore- Gulf to Michigan. 
Local, National, World 
Temperatures 
GREATER MIAMI 
tl 77 	 II North Miami Beach 
	
H L Preclo 	
13 79 
14 I. Proclp 
10 74 	13 87 10 	 27 Sevin Miami 
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 , 0,,,Nci.o,,,r,,,,c0r:rr:InOey 
	
13 
I. 0. tantils 
t7 










r V[ t	 to 51 
Locally heavy rain in 
eastern Texas and south-
eastern Oklahoma caused 
many rivers and streams 
to overflow. Three to 
seven inches of rain fell in 
Stmribe Today 
Sunset Today 
Phases of the Moon 
7:02 a.m..— b.. ..... 	,.,... 	b... Mounribe Today 9:13 a.m. 
7:38 pan. 	
---.14,--,1, 
r '  ' L. ' L L' . y Moonset Today 9:03 p.m. 





















C101.1clon 90 74 
Dayloita Bch 94 70 
Fl. Laud. 90 76 
SOUTH 
Asheville 	 87 66 
AliAnld 93 13 
B.nhnehans 91 70 
Charinlon 	 93 78 
CharIolle 	 10 75 
Lillie Rook 	 97 71 
New Orlean5 87 77 
RaIhion 	 84 67 
Richmond 	 It 63 
EAST 
Albany, N.Y. 	 0 70 1.;, 
Bolton 



















BB 81 01! 	 WEST 
inbuiwonwe 07 
Anc:mr ano 	 63 
01501.1. (k 	 86 
refiner 
Fr. 	 h 
:9 18, 
Hou5100 	 It 
Las 00151 	 104 
to OLoksraAnc , : re 4 
cry 
: 3 
P110,1, 	 109 
San L. Cdy 
San Anton' 	 95 
5.n Ehoso 	 76 
S. Francisco 	 61 
5.4111. 	 . 66 
no11319 	 70 51 
New York 	 75 57 
Pinladelphla 	74 59 
P.11,40:111 	 73 17 
3'77,1,1.310n 	 79 44 
Chicano 	 70 11 
Cmcionall 	 11 61 
Clevo/6nd 	 70 42 
Cot.mbos 	 70 55 
Des 1A01001 	 17 67 
Detroit 	 74 43 
D0M3,1 75 44 	.03 
IncLananoli5 	93 49 
Kan,a0 City 	15 75 
71 	 46 	. 
moly•SI. P. 	71 56 
94 66 


























A. Fine Labor Day fi eekend Awaits Mid-America 
SMALL BOATS: Over the 
Atlantic coastal waters 
from Jupiter Light to Key 
Largo and eastward through 
the western Bahamas —
east and southeast winds. 
10 to occasionally 15 knots. 
with seas 2 to 3 feet. Over 
inland waters along the 
southeast Florida coast in-
cluding Biscayne and Flor-
ida bays — east and south-
east winds 10 to occasion-
ally 15 knots with a light 
to moderate chop on the 
waters. Over the Atlantic 
coastal waters from Cape 
Kennedy to Jointer Light 
— variable winds to 10 
knots becoming east and 
southeast 10 to 15 knots 
during the afternoon, seas 
2 to 3 feet. 
MIDDLE WCST COAST AREAS: Pull/ 
RIO id, 11ir00 51,9•9 ,/ with cn3nce of 
attemonn Inur11...wers. Low to ,.,951 
In /3s Aller , locn 1.0: In 10w , r,, C1 
904 01,351e w...cts 10 to ,CALior./ItY 
15 moll 0.111004..0 Inonf.!•r shower s. 
R6, olohau. 5 1 ,e 33 oer 
NAPLES -- LAKE OKEECHOBEE 
AREAS: Parry , 101 
day won (5.1 ,- Ic of Altern ,.. Aci 4,e4. 
mpg 
T] TO OS. 00,0511 
SoTrOl ITS 	 eiiy 15 mu., te• 
r.p sr.,,cAr-..rriy in Ate/01,ns. 
VI • .7, nr , r Int.n1,314c.vecs. 
ke•n pro040 ..ty 53 pp.- cent. 
11,101051 	RIVER —13POWARD—KEYS 
AREAS, 11., fly cl0udvcuoth Sun. 
day 	 of a lew 
l ow 1.5 TO 13. Aticrnoon Alan, 
•neor 9). Ca, .1•,d v.nds 10 
to 15 al,. 	 nen, showers. Ra,n 
Dronnb,bly 31 ,Ac cent. 
FLORIDA — EXTENDED OUTLOOK: 
mand,r,, thro.,5 wearies., Widely 
.6,re! roan// el ferr,.,n Ihuncer• 
showr. Pam, clouCy weather. Day. 
?me thighs 83 lo 96. Oyer•niplat lows 
mainly in ?Oa. 
Fine weather is typical 
	
lantic states. Showers are 
from the eastern slopes of 
	
prevalent over the South- 
the Rockies to the upper 
	
east and in New England. 
and lower Mississippi Val- The national weather fore- 
ley and in the Middle At- 	cast: A sunny and pleas 
Sunrise Today 
Sunset Today 7:36 p.m. 	
F-71 
7:02 a.m.,..,, ,..,1 	L.,,s, ...- Moonrise Today 11:04 a.m. 
Phases of the Moon 
1 	y‘loonset Today 10:07 p.m. 






Apalachicola 	90 	70 
Cle-o.slon 	 91 	71 
Daytona Bch. 13 	74 
Fl. Laud. 	 11 	14 
Ft. Myers 	 91 	15 
Gainesville 	 93 	74 
111.11,04,174 	 91 	82 
Jacksonvilto 	91 	76 
Rey West 	 II 	80 
Lakeland 	 /I 	75 
50/1109 	 11 	71 
Ocala V? 	73 
Orta,,th, 	 16 	76 
Pcn,cola 	 40 	76 
51. Pete. 90 	90 
Tallabasse• 	 94 	67 
Tampa 	 11 	77 
Vein Beach 	 17 	73 
W. P. Bch. 	 90 	71 
SOU rii 
Asheville 	 90 	61 
Av1.1014 08 	73 
131,.. ■ ,,, hani 	 69 	15 
C:.,9. inlon 	 91 	PO 
Chariot', 	 11 	71 
Pion. Miss. 	 97 	74 
1,111e Rock 	 89 	68 
Lou.sv,Ile 	 83 	71 
MentnIns 17 	41 
New Orleans 	91 	74 
Raleigh 	 09 	0 
RechrtIOnd 	 95 	72 
EAST 
Albany, N.T. 	84 	 61 
Boston 	 11 , 	65 
Buffalo 75 	70 
New York 	 90 	73 


























Pill5hurAlt 	 15 	I. 




,,t7 	 15 	67 
Coluin0us 	 84 	69 
Ues. rdoineS 	 17 	67 
051151 	 06 	68 
Outulh 15 	55 
Inclowtp•lis 	 11 	 61 
Kansas City 	 17 	61 
74.1w9ukce 	 12 	61 
Mn15.•51. P. 	 17 	17 
Omaha 	 54 	61 
51. Louis 	 1.7 	71 
WEST 
Arhurniernue 	 71 	62 
Bisil•atrk 	 91 	61 
Br ownsville 	 14 	10 
Dens, 	 16 	5] 
Forth 	 91 	77 
Housfon 91 	79 
V. 	Vrlas 	 16 	/1 
Lcs Aniieles 	 II 	IP 
C.ly 	 101 	 /9 
• Rhonrk 11 	71 
Sall L. C.ly 	 16 	 61 
San Antonio 	 11 	 71 
San 	DI190 	 11 	PI 
S. Franc.. 	 64 	SI 




















• • 	• 
• • 	• 










Mostly fair wca t is er 
heralds the beginning of 
the Labor Day weekend 
over the nation's midsec-
tion and in the Southwest. 
ant day Is expected over 
much of the nation. How-
ever, it will turn cooler 
over the central Rockies 
and parts of the Great 
Basin. Widely scattered 
thundershowers will occur 
from the looser Mississippi 
Valley into the Carolinas 
and Florida. 










E lgelis% 41 






















































San Juan P.R. 
SI. K.111 
Yu. Gra 
N L Predict. 
10 90 	 ... 	North Miami 11490 




The holiday weather 
was one of contrast across 
the nation. Travelers 
warnings remained in ef-
fect for the Colorado 
Rockies because of snow 
in the higher mountain ele-
vations and passes. At the 
same time locally heavy 
rains spread across Arizo-
na and New Nlexico while 
warm weather continued 
in a broad sweep from the 
Gulf states northward to 
the Canadian border. Rain 
or shower activity was 
scattered from the North-
west to the Great Basin. 
FDPICAST WEATHER MAP FOR MO N. A.M. SEPT. 7. ) I '11 
19 
Sunrise Today , 
7;03 a.21,,nases,,,of th,e0,,Moo_ri 114 ,onrise Today 1:02 p.m. 
Sunset Today 	.7:34 p.m. 	 :Oloonset Today 11:34 p.m. 
Sept. 8 Sept. IS UPI. 22 Sep?. 30 
1 . 
Rams Dot West; East, South I Continue Warm 
 
• 
MIDDLE WEST COAST AND NAPLES 
AREAS: Paoli., tinny In it !omen. 
row wiin a chance of alirrnonn ohms. 
dersiosarrs. Lows in In, 7o--, Nog. 90 
o 94. nos', kylris 10 p h. 50111 
nem' anowee 5. Rion sorvzolsonly w) per 
cnt. 
LAKE OKEECHODEE AND INDIAN 
R1VER•BREVARD AREAS: 	Poorly 
cloudyfn. co ,11 	 fr,MOrf 0s'wHn a 
cnaore of of 'on no00 Ihundomnowers. 
Loss, on Iny Is.sns nu Is 96. Var.. 
aole winds  ID in n h. of., soy near show. 
. e• s P too rn.o....•• ■ nra sn,. 
BROWARD•PALAS BEACH AND KEYS 
AREA, Pao Us, 1 	 v Inro ,,so Noy., 
ro, .4 , 11 	 0.8 . Lows 
on Pio ro oh 2,-. In oros around 92. 
FLORIDA: 	 ! 8 CM,/ 8 • 5 widely 
sr.i•onf rol Ana eve- ▪ ,, ,nra:•. ■ • iwers no scal 	a 	few 
Isom, oon mori 0 .4 500 .,00 Keys and 
▪ rio 	 0...0,0. Alsernoon hions 
as ru 
FLORIDA EXTENDED OUTLOOK: Wed. 
no • .1 or in, ouyn I r 	 V.,erm wom 
ly oll,f ■ Or Inca 
86 lo 96. Lows on /35. 
SMALL BOATS: A tlanlic 
coastal waters — Variable 
winds 10 knots becoming 
easterly (luring the after-
noons, Seas 2 feet or less.•. 
Inland waters will have a 
light chop excep:: briefly 
choppy near a few thun-
dershowers. Keys south-
ward through the Florida 
straits — Last and south-
east winds 10 knots with 
seas around 2 feet. Winds 
and seas briefly higher 
near a few thundershow: 
ers. Gulf coastal waters —
Variable Blinds 10 knots 
becoming (inshore during 
the afternoons. Seas 2 feet 
or less. Winds and seas 






occasional showers are 
along the humid Gulf re- 	expected from the Pacific 
gions and in advance of a Northwest to the north 
cold front headed toward 
	
and central Rockies with 
the upper Mississippi Val- 	snow in the mountains of 
ley. The national forecast: 
	
• the central Rockies. 
Local, National, World 
Tempera Lures 
GREATER MIAMI 
11 L PreClp 
Coral Gables 
	
89 75 	 Norm Miami Beach 
Miami Airport 90 	 . Soulh Moarnl 
Miami Beach 
	
11 80 	 ... 
FLORIDA 
Apalachicola 	94 
Clovis!. 	 91 
Daylong BOO. 	91, 
Fl. Land. 	 91 - 
Ft. Ayers 
G. ncs, Ile 	 91 
Islarnnrada 	 91 
Jacksonvill0 	94 
Key 1nrs1 	 08 
Lakeland 	 91 
Naples 91 
Orlando 	 94 
Pensacola 	 92 
51. Feb. 93 
Tall:01355e0 	 92 
Tampa 	 90 
Vero Beach 	 93 
W.P. Bch. 	 9D 
SOUTII 
Asheville 	 86 
Af1.11110 88 
Birmingham 	87 
Charlosoon 	 f0 
Charily, 	 97 
.Pson, moss. 	 94 
Lillie 	Rock 	 92 
Louisville 	 84 
Memphis 	 91 
New Orleans 	92 
Ralemb 	 , 	 85 




New York 	 93 
Philadelphia 	87 
Pollsburgh 	 BD 















































Chicano 	 Al 	67 
Concimiall 	 85 	if 
Cleveland 	 76 	62 
Columbus 	 83 	6D 
Des MoineS 	 73 	63 
D el roil 	 03 	58 
Dolor, 72 	59 
Indianapolis 	 IS 	51 
Koos., Cily 75 
Molwonkce 	 78 	60 
Mals•51. P. 	 68 	65 
Or11•111.1 	 11 	67 
51. Lou, 	 80 	60 
WEST 
Albuoyernsi0 	06 	10 
Bismarck 	 96 	68 
Sro.wowille 	 96 	79 
Denver 	 60 	55 
nous, on 	 .91 	71 
Las Venat 	 0 	61 
Lns AmIr ICS 	 71 	63 
Okla. COY 	 99 	 76 
Phnom. , 93 	77 
Safi L. C , ?? 	 SS 	47 
tan Amon.° 	 91 	77 
S. F ',noose* 	 72 	58 














• • 	 ! 
.27 	 i 
• • 	 1 
. 17 1 
.05 










[Afro 	 63 
Casablanca 	 19 
Copenhaun 
Dublin 	 11 
, C,OrVI 73 
11,iq Kong 07 
L osnon 	 91 
Lennon 70 
19 
















Tokyo 	 79 
Turin 14 
Vieiona 	 70 
15,04W 37 
PAN AMERICA 
Atm/alto 	 II 
B.211,1400 11 
Cnnuda 	 SO 
Conacan 
1845.1.1a 	 91 
Heunnsillo 	 14 
Konn• ton 90 
Los 1.,Chi9 	 • 	 91 
lassos° coy 75 
7 raonlerre/ 	 79 
I Nassau 	 11 
SAn.lyan PR 
SI kills 	 17 
Vera [rut 	 • 	90 
64 	 Prech9. 
83 n 
'TA 










East nd West Get Their First Taste of Autumn • 	1, 	."7"--"T"'"''''"*"71 \ IV/ - t 	• • 1 
A . 	 i.• • j 
• 
MIAMI AND VICINITY: 
Sunny today with high 
near 90. Low in the 705. 
Mostly east winds 10 
m.p.h. Shower probability 
30 per cent. 
SMALL BOATS: inland waters along the 
s -5,Pros: tutelo cOasi. i0d91n10a Pa-
rry e APO Fltuida bore veriatile 
rr,,,y 0.0 .0.d sc.,11,1,1 w.rP. 10 
S., ',Ir. I - - 1,1 ,hc.o 01 wallets. Goat, 
.• 	an. 	 'wen near :A.clely 
SOW,. 11,1150% 0,er5. 
FLORIDA: Parris, 	 wilS wide:? 
r. d pto:nlv Over 
Ira , . - r ,, n 	::urr.s of Ina oldie In 
airrr, 	orr,lor , 7 over aolotent 
wal,r, f loon,. HI Is Si 10 95. LOWS 
• in he /is. 
P1.0 0 100 	EXTENDED 	OUTLOOK: 
Solurdar. 
.• 	 0(1010 •.C.110rNI 
.41: 	 t) /furna AI 
to to,. 	.0% 
KEYS AREAS- PA., cooky Ilarnuon M• 
.10If0,1 r. ■ 111 ow: re 01 Stowers. —ows 
7(0. H nror varioLlo 
LL• - r.01 :Ain as 10 IMP N. Hain 
20 per repo, 
MIDDLE wl sT COAST. NAPLES AND 
LAKE OALCCHOIKE AREAS: P6 , 1. 
IP It reruln 0,005 :0w 
,hance 	 7,1 Ihuoltr1hOr.frS. 
Lows /0 lo 76. H qh% it 10 9.1. Vori• 
able 0.1d1 10 rn 0.0. 01,1y near show. 
vs. Rein PreMeollily 11 per c e ni. 
Skitsiics 
Saptern04, 1, 1970 	 1:00 	7:00 
A.M. 	P.M. 
ga•nrn61., Onch4,1 	 MIS 	 20.94 
RvIalive niip....ty 91r. 	Fro 
Irvinell Ir -nocralure (14111 17 00PM) 99 
1.0w,s1 Vet•prr.4,, , t ltast II hours) 	16 
Mow: len,:tr.:,:e 	 03
N0,11.11 ton. 1.0 Aunt 07 
Acc.,,,,tra race, 
1.009 ..,1 ol 1,onlh 	 IS 
Act umvi,ed area;' in lettiperalyre 
sour Jan. I loosreeS1 	 177 
14,1,1 and 10.11 11111 daft sinte 
1139 	 13 Cod 71 
Local ramlall for 21 noun 
enlom r p.m. 
R 01, 	101, numlfs In Inches 	 .27 
114.06410 dettcarwr Mos month 
in Inches 	 1.13 
124.141t sin. lan.1 In 1nchtt 	32.13 
' Dal.clency 55004 Jan. 1 In .n<I111 4.15 
areas as high tempera-
tures reached only to the 
60s, Meanwhile, fair and 
pleasant weather was the 
rule from the Southwest 
to the upper and middle 
Mississippi Valley. Scat-
tered showers and thun-
derstorms occurred over 
the Gulf states and the 
lower Plains and lines of 
thunderstorms were active 
along a cold front from 	most of the nation. Scat- 
New York to eastern Ken- tercd showers and thun- 
lucky. The national 	del- storms arc on tap from 
weather forecast for the Gulf states to the Ohio 
today: Sunny and pleasant 	Valley 
weather is in store for 
Local, National, World 
Temperatures 
GREATER MIAMI 
Phases of the Moon 
7:01 	 o 	1lion rise Today 3:01 p.m:. 
•r 
 7:3 	 11 T -7 2 p.m. 	 Moonset Thurs. 1:28 a.: 1. 
Sept. I Sept. 15 Sop). 22 Sept. 70 
C0mi 141,r0Aa ibrIgrt 




ln itcni.1410 : 	;01 oil, 
 C:. ewmi syteorns 	
Cl, 73 
91 671
O Daytona B. 91 73 
Ft. LALd . 	 9D 74 
,  
NG:1,1:1110 	 91 71 
J15.1cir,. t,:eloal. :3, 7 7 2E 
LK:I'teWIA 	:901 61 
FIEMPOCKI 	 92 £9 
1.30 0=1 	li, 11 
OC.11.1 	 90 	 70  1.:2. i. , ICD"5th 	
IS 17 
r" Cl IS ;:
95 7 4 	I D L, 
Tss0P, ,, er. r.in,..:„.!...1::C:0.1. a 	5906 i7 ,4 	1 61 I Ion:amm0:11 	It 72 
15 II 	
as Km:. AS CilY 	 IT IS 
Tolianompa 	9 ! 7 0, 	... :. •.• ht:ond1:121k .' P. 	09 561 
Vcro Death 	15 74 	... i St. Lows 	119.1 6406 
W.P. 130 n. 	42 76 'WEST 
011r....1,1i. 	7. , sou-r. 11 ,, 
Ashri 	 7 9 
RirininullaM Cl 67 
Chatletran 	16 74 
Chortottr 7P 65 
j,,;:i:i 0r0:9PN!cok 	t 7 
Miss. 
: o 7inI.. 
LoulSvillo 	IS 71 
Menmhis 91 74 
New DrIcans 92 75 






Albonvevaut 14 St 
... I Ancnoraw 	54 26 
'•m...“1. 71 SS 
.15 nro.501,1116 	16 
Derwer 	III 44 ..  I Ft. Worth 	fa 7S Houston 91 11 
Los 00041 	91 67 
Los Annele1 	03 65 
I 	 "903 17j 
.• • Sill L. CITY 	76 60 
San AnWqo 91 77 
San D1090 	71 63 
FOREIGN 
Bermuda 	is 73 	City 
001100 	61 54 
Sulfolo 79 St 
•• 	N•olioaf 	61 41 
.27 • New York 	79 di 
- • I Phi: delnhla 	03 61 
.•• P.:•norgh 	II '9 
- • ' Tpf0.■ 10 	 71 56 
10 sy,stonnron 	15 AO 
MIDWEST •-• 
• •• Cii<ano 	It 47 
Cmonnall 	It 72 
H I. PreciA 
12 71 ... 
50 71 
to 71 









I toex ■ Co Cliy 
: : 	ziao,n,1 ,e urrtY 
Sad loan. P11 
St Kars 
1119h Vera Crui 
. Aberdeen 
Amiterolint 
. I Arkpra 
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showed up on the weather 
scene in the Northwest 
and Northeast. High pres-
sure dominated and cool 
air held sway in these 
Sunri.,e Today 
Sunset Today 
Cold Front Cools Off Great h ins States 
	
On the heels of a cold 
	
in much of South Dakota 	with readings In the 80s 
	
Showers and thunder- 	where. Warming is on tap 
front, sharply cooler air 
	
and Nebraska. Ahead of and 90s. Precipitation was 
	
showers will be scattered from the intermountain . 
has invaded much of the the front in the Midwest 
	
mostly light across the na- from the Mississippi River 	region of the West to the 
Great Plains. Tempera- 	and 	southern 	Plains, 	tion with amounts under a 
	
eastward and in the south- 	Pacific Coast and in the 
tures mostly in the 50s re• warmer and 7110re humitl quarter of an inch. The ern Plains. Fair and dry 	Atlantic Coast states. 
placed readings in the fibs 
	
conditions were tlie rule 
	
national weather forecast: 
	
weather will prevail else- 
. ,F05ECAST MUER 13f,2 FOR TH11341.11. LEH 10 ) 	 )9 7 0 Local, 
Coral Gables 
Miami AlrpOr1 
Miami Brach 	- 
FLORIDA 
Apalachicola 	MI 	76 	 •• 
Bradenton 	 93 	73 	 •• • 
Clews'. 	 • 	 91 	71 	 ••• 
Darlona Bch. 	 10 	70 	•• • 
EL Laud. 	 95 	70 
Fl. Myers 	 97 	74 
Cainrsvilln 	 00 	73 •;.; 
Homeslead 	 90 	70 
IslantoraCa 	 87 	78 	 • • • 
Jacksonville 	 80 	73 
Ken West 	 65 	77 	 .71 
Lakeland 	 91 	74 	 • 
Napless 93 	72 	 • 04 
Ocala 	 74 	 •• • 
Orlando 93 	76 	 • • • 
Sarasota 	 91 	73 
St. Pole 12 	71 
Tallahassee 	 90 	72 	 •TS 
Tampa 	 11 	13 	 .44 
Vero Beach 	 12 	73 
W.P. Bcl. 71 	.20 
SOUTH 
Asheville 	 84 	62 	 . 22 
Arluina CS 	67 
Oil 	 01 	6d 
Char1cs1ort 	 84 	70 
C hat hide 	 81 	68 
J'son. Miss. 	 93 	71 
Little Rnck 	17 	72 
Louisville 	 87 	69 
Memphis 	 03 	70 	 . 
New Orleans 	GO 	72 	 . 33 
Ra Inch 	 82 	61 
Richmond 	 8 7 	0 
EAST 




H 	I. PrecIn 	 H L Proc10, 
19 	71 	 .01 	North Warn] Roach 	13 	74 
19 	71 	.. 	South Miiml 	 143 	n 
16 	79 
11105 , 011 	 61 	54 	 07 	Annlerdarn 	 14 
bullato 79 	66 	 .17 	Ankara 	 72 
liar, York 	 70 	44 	 07 	Athens 16 
Phitadcluilia 	 77 	64 	 .32 	Auckland 	 55 
Pilt.h ✓ rnh 	 87 	47 	 .14 	north, 	 72 
Washington 	 70 	44 Birmingham 	 55 
Brussr1s 	 63 
• ftlIDIA'EST ca• 01010A 73 
70 	61 	 A/ 
Cniciroall 	 04 	65 Oubiin 	 SS 
Ch, ,iniid 	 91 	42 	 Genova 17 
0500 IlOs 	 83 	62 Ho, Ken, 	 /1 
Dee 	 1 . 62 	1,bon 	 73 
Ontroit 	 8161 	 51.1,A 77 
tndialiarcliS 	 14 	24 1,11,1 	 12 
Kansa, COY 	 99 	71 	 MoscoW 30 
I rellwaukee 	 75 	50 Paris 	 70 
•.11 	Rome 12 ;.1,nu lash..51. P. 	 7. 1 	11 	
. 10 	Saloon 	 11 
Cl. Louis 	 10 	11 	Srdisey 52 
Tokyo 
WEST Tunis 	 18 
Atbunucrnue 	 92 	58 	 vienaa 79 
Bismarck 	 53 	SO 	0 	Warsaw 	 71 
brnaoscille 	 91 	11 
OrrIVer 	 79 54 	 PAN AMERICAN 
...orth 	 11 
Las 	
, 90 ' 	78 	 Barbados ‘,1 6.
... 	Bermuda 	 11 
Los A,PICS 	 45 	 64 	 Cutiocan 11 
Okla. Coy 	 99 	70 Havana 	 61 
Pbociwr 	 101 	74 	 ... I HCrillrglile 	 97 
San L. car 	a 	45 Kinoston 
Sao Antonio 	 91 	76 	 Matallan 	 • 	 sa 
San Dies° 	 74 	45 City 73 
S. Francisco 	 73 	55 	 Monterver 	 91 
Seattle 	 46 	4 7 is ... I 	
an S  Juan P.R. 	 84 FOREIGN I 	 Kills 	 87 
!Aberdeen 	 35 	Vera Crux 114 
542T .24 
Sunrise.Today . 	7:01 
Sunset Today 	7:31 
Phases of the Moon 
1100:1r6e Today 4:01 p.m. 
p.m. Moonset 	Fri. 	2:35 a.m. 
Oct. 7 5col. 15 Sur. 72 Sept. 30 
i ‘ 	• 	 '7.'1 2 
Irialv:.4-vsirs'ikvaasoSi C•s' -.4.C..«vaaca 
SMALL BOATS: Atlantic 
coastal waters — cast and 
southeast winds 10-15 
knots with sees 2-3 feet. 
Inland waters akin the 
Southeast Florida coast in-
cluding Biscayne and Flor-
ida bays—cast and south-
east winds 10-15 knots 
with a light to moderate 
chop on waters, except 
choppy near showers. 
Keys southward through 
the Hot Ida Straits — 
southeast winds 15-20 
knots with seas 3.5 feet. 
Gulf coastal waters —
variable winds 10.15 knots 
with Seas •-1 feet. 
MIDDLE WEST COAST AND NAPLES 
AREAS: 	 cio ISY 1,1- ■■■ •0110010•. 
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ATTACHMENT III 
Auto- and Cross-Correlation 
Investigations of the Data 
From 22 September 1970 
The data presented here were obtained from a limited analysis of the 
magnetic-tape records of the experiments on 22 September. They are believed 
to be representative of the general behavior of all the data recorded. They 
should be considered as guides to the direction which future, more detailed, 
analysis should take. 
The auto- and cross-correlation plots shown in Figures III-1 through 
111-5 were made by re-playing the magnetic tape of the indicated data runs 
into a Fabri-Tek Model 1072 Signal Averager configured for computing such 
functions. Due to the design of the Model 1072, the resulting plots are 
only approximately normalized for signal distributions such as considered 
here; thus, care must be exercised in interpreting the value of the coeffi-
cients of the correlation functions obtained. 
The correlation functions were computed and plotted for each frequency 
at each range point. These were reviewed for calibration difficulties, noise 
and hum problems, and reproducibility. The examples shown in Figures III-1 
through 111-5 were chosen as being representative and illustrative of the 
general conclusions about the correlation properties of these data runs on 
22 September. These general conclusions are as follows. (1) The received 
signals are approximately periodic and have periods of 2 to 3 seconds, al-
though there are other competing periodic components, principally a component 
with period between 6 and 7 seconds. (2) The fluctuations of received signals 
at any two frequencies are virtually uncorrelated. (3) The recorded samples 
are obtained from a process that is only approximately statistically stationary. 
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Except for 111-3 and III-5b, the plots were all made with a dwell time 
of 40 milliseconds using 256 channels, which resulted in an approximate 
sweep duration of 10 seconds. The amplitude and d-c level of the input 
signals were adjusted to minimize overflow problems in the A/D converter 
of the Model 1072. The noise reference was adjusted to have approximately 
the same rms value as the corresponding data record. The square-wave re-
ference was adjusted to have a peak amplitude approximately equal to the 
"average of the peaks" of the corresponding data record. 
Sixteen sweeps of 10 seconds each were overlaid for each plot; since 
most of the samples on the magnetic tape are of one-minute duration, this 
required several passes of the tape. The only problem encountered with 
this overlaying process was that tape-transients prevented the stripping of 
the d-c component with high-pass filters; such stripping would have provided 
a more accurate zero reference for the plots. This problem was not resolved 
due to the limited amount of time available for this analysis. 
Figure 111-3 and 111-4 are included to illustrate the similarity be-
tween the auto-correlation functions of the signals at different frequencies 
(compare with Figure III-1), and also to demonstrate the reproducibility of 
some of the data records. 
Figure 111-5 illustrates a data run which exhibited rather different 
behavior near the end of the sample period for which no explanation has 
been found. The auto-correlation plot of Figure III-5A was made from the 
complete data record for that run and includes the last ten seconds of data 
which exhibit the unusual behavior. Figure III-5B shows a smoothed time 
history of this portion of the record. Figure III-1B shows the results 






Figure III-1. Comparison between auto-correlation plots for 
(A) a noise signal (Gaussian, 0.5 Hz bandwidth 
filter) and (B) the received signal on 30 MHz 








Figure 111-2. Comparison between cross-correlation plots for 
(A) a square-wave signal (1 Hz period) and (B) the 
product of the received signals on 412 and 140 MHz 






Figure 111-3. Comparison between auto-correlation plots of 
(A) two-and (B) four-seconds duration for the 







Figure III-4. Comparison between auto-correlation plots of 
(A) the received signal on 412 MHz (Run 2, 22 
September) and (B) a noise signal (Gaussian, 0.5 









Figure 111-5. Comparison between the auto-correlation plot of 
(A) the complete record of the received signal on 
30 MHz for Run 2 (22 September) and (B) the smoothed 
time history of the received signal. 
